The cardiac ryanodine receptor: looking for anomalies in permeation properties.
Anomalies in the permeation properties of the cardiac RyR channel reconstituted into bilayer lipid membranes were investigated systematically. We tested the presence of the anomalous mole fraction effect (AMFE) for the ion conductance and the reversal potential with varying mole fractions of two permeant ions, while the total ion concentration was lower, as in previous studies, to avoid the masking effect of the channel pore saturation with ions. Mixtures of Ba(2+) with other divalents (Ca(2+), Sr(2+)), of Ca(2+) with monovalents (Li(+), Cs(+)), and of Na(+) with other monovalents (Cs(+), Li(+)) were used. We revealed a clear anomaly only for the ion conductance measured in the Na(+)-Cs(+) and Ca(2+)-Li(+) mixtures as computed by a Poisson-Nernst-Planck/density functional theory (PNP/DFT) model. Furthermore, we found a significant minimum in the concentration dependence of the reversal potential determined under Li(+)/Ca(2+) bi-ionic conditions. Our study led to new observations that may have important implications for understanding the mechanisms involved in ion handling in the RyR channel pore; furthermore our results could be useful for further validation of ion permeation models developed for the RyR channel.